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DETAILED ACTION 
Drawings 

1 . The drawings were received on 10/21/05. These drawings are acceptable. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 18-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hill 
USP 6,031 ,428 (cited previously) in view of Roberts et al. USP 6,735,259 B1 
(Roberts, cited previously) and Yousefi et al. US 5,448,598 (Yousefi). 

Regarding claim 18, Hill teaches a timing recovery system (see Fig.1) to estimate 
a phase error (10, also shown in Fig.4, output of 40) and correlate or match (note 
col.6, lines 50-63) said phase error (output of 40) with a sign of recovered data 
(first input to 42); filter said correlated phase error by a loop filter to generate an 
output (14); sum (16) said output with a path output from at least one non-linear 
path (22,24,26) to generate a summed output (output of 16); and convert said 
summed output into clock information (output of 20). 

However, Hill does no teach estimating a phase error based on a data sample 
from both a center of a data eye of input data and from a phase sample from said 
input data half-a-baud later in time. 
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Roberts teaches estimation of a phase error based on a data sample from both a 
center of a data eye of input data (see Fig. 2, optimum timing T 0 pt) and from a 
phase sample from said input data (delayed version between T- and Topi-or 
between T+ and T 0 pt, note col.9, lines 16-28). Therefore, it would have been 
obvious to one skilled in the art at the time of the invention to implement the step 
of estimating the phase error of Roberts in the system of Hill for the purpose of 
increasing the accuracy of the timing recovery of the system (note col.9, lines 11- 
15). And although Roberts does not explicitly teach that the phase sample from 
said input data is half-a-baud later in time, Roberts suggests that the clock 
recovery (4) may generate plurality of clock signals having a unique phase offset 
(note col.9, lines 17-19). At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to implement the phase sample from said 
input data is half-a-baud later in time. Applicant has not disclosed that the 
limitation provides an advantage, is used for a particular purpose or solves a 
stated problem. One of ordinary skill in the art, furthermore, would have expected 
Applicant's invention to perform equally well with the phase sample delayed by 
other unique phase offset because the processor would know the delay between 
the center of the eye and the clock signal generated by the clock recovery. 
Therefore, it would have been obvious to one of ordinary skill in this art to 
implement the invention as specified in claim. And further, although Hill in view of 
Roberts do not explicitly disclose that the timing recovery system comprises a 
machine-readable storage medium having a machine-readable program code, 
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stored on the machine-readable storage medium, the machine-readable program 
code having instructions to implement the steps above, it is well-known to one 
skilled in the art to implement timing recovery processes in a computer. 
Although Hill in view of Roberts do not explicitly teach wherein the sign is a 
positive or negative value, applicant has not disclosed that the sign being a 
positive or negative value provides an advantage, is used for a particular purpose 
or solves a stated problem. One of ordinary skill in the art, furthermore, would 
have expected Applicant's invention to perform equally well with other form to 
differentiate the sign of the recovered, such as one value higher than the other 
because assigning the sign to be a positive or negative is not novel, and is 
merely a matter of designating a value for one and another value for the other to 
differentiate the two. Therefore, it would have been obvious to one of ordinary 
skill in this art to modify the system of Hill in view of Roberts by assigning as 
recited to obtain the invention as specified in claim. 

However, Hill in view of Roberts do not explicitly teach monitoring a data density 
of said input data and generate a data density output. 

Yousefi teaches monitoring a data density (d, note col. 9, lines 42-43) of an input 
data and generate a data density output (note equation 4, using the data density 
d in computing for the PLL clock recovery). By considering the data density in the 
system of Hill in view of Roberts, one skilled in the art would recognize that the 
PLL operation would improve its performance, as taught by Yousefi (note col. 9, 
lines 62-68). Therefore, it would have been obvious to one skilled in the art at the 
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time of the invention to incorporate the teaching of Yousefi in the system of Hill in 
view of Roberts by coupling the input data to the gain control circuit of Yousefi 
(note col. 9, lines 41-42) for the purpose of improving the performance of the PLL 
operation, as taught by Yousefi (note col. 9, lines 62-68). 

Regarding claims 19 and 20, Hill further teaches multiplying said correlated 
phase error by a gain (12 in Fig.1) prior to filtering (14) said correlated phase 
error by said loop filter. 

Regarding claim 21, Hill further teaches summing said output (16) with a non- 
linear paths to generate the summed output (output of 16). Although Hill does 
not explicitly teach having three non-linear paths to be summed, it would have 
been obvious to one skilled in the art at the time of the invention to implement as 
such for the purpose of increasing the conditions to adjust the phase, as 
explained previously (such conditions as detection of data pattern, taught by 
Masenas and accumulated error, taught by Perrott). 

Allowable Subject Matter 

3. Claims 1-6,8-13,15-17,23,24,26-28 and 30-32 are allowed. 

Conclusion 

4. Applicants amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be calculated from 
the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Sam Ahn whose telephone number is (571) 
272-3044. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammad Ghayourcan be reached on (571) 272-3021. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

Sam K. Ahn 
4/29/06 




